Presenting a unified model of motion and gravity has proved difficult as current approaches to quantum and classical physics are incompatible. Using measurement quantization -a model that demonstrates the physical significance of Planck's units of length, mass, and time -measure is expressed as counts of the fundamental units establishing a common framework for describing quantum and cosmological phenomena with expressions that are defined throughout the entire physical domain. Beginning with the Pythagorean Theorem, we demonstrate an understanding of measure with respect to static and moving references. The model is extended to include the measure of mass thus completing a single approach for describing the contraction and dilation of measure. With this new approach, relativistic effects are now described as properties of quantized finite units of measure. In support of the model, several descriptions of phenomena are resolved that match our most precise data such as the measure of dark energy, universal expansion, mass distribution, and the age of the Cosmic Microwave Background.
INTRODUCTION
We shall use the principles of Informativity [1] , an approach that recognizes the countable nature of discrete units of measure, to describe the contraction and dilation of measure with respect to objects in motion and in gravitational fields. As the physical significance of measure is instrumental to our discussion, we present Heisenberg's Uncertainty Principle [2] as applied to the position and momentum of a particle. The expression when reduced to a count nM of mass mf in a system, a count nLr of length lf between an observed target and a center of gravity (i.e. the point from which the weight of the system may be considered to act), and a count nL of lf between the observer and the target describing the target's speed is then ( [1] , Eq. (54))
Thus, supported by the Uncertainty Principle, we also find a fundamental unit of length lf to be physically significant, thereby defining a threshold. Using other physical constraints such as the speed of light c=lf/tf, this result can be extended to demonstrate the physical significance of time tf and the importance of fundamental mass mf as a countable value of significance.
The process of measurement quantization is one of converting existing physical descriptions into terms that represent counts of length lf, mass mf and time tf. It should be noted that while lf and tf each represent a smallest physically significant measure, mf does not. Mass units do play an important role though in describing physical phenomena, and as such we refer to them as fundamental, which is only meant to say that they are countable and physically significant.
To distinguish the approach from that of Planck's Units [3] [4] [5] , we subscript each measure with the letter f, which has a historical importance where expressions sometimes mix Planck's units of measure with those of Informativity. There is a correlation between the two and a reason for their difference, but the scope of this paper is confined to the contraction and dilation of measure.
Also note, where contraction and dilation of measure is commonly discussed, we instead use the phrase, the distortion of measure or measurement distortion. This is intended only as a short-hand to the longer more commonly used phrase.
Measurement quantization may be described where you consider measuring the length of a stick as a count of some reference. You might take a similar stick, break it into small pieces and then use the smallest of those pieces as your reference. The reference may be used to define a unit of length and with that you can now resolve how many units of the reference are needed to match the length of any object. Observation of a fractional measure, in short, fails to comply with the definition of a reference-that all measures can only be a whole-unit count of the reference. The constraint divides the description of phenomena in half, expressions that describe a known and those that describe where information is constrained. Heisenberg's Uncertainty Principle identifies the dividing point.
Note that there is a distinction between measure and its properties where measure is applied.
O1: Recognition of physically significant units of measure does not imply that the target is discrete, only that measure is discrete.
That is to say, the physical significance of discrete units of length does not imply that space is discrete.
Measurement quantization has been successful in several areas. Valid throughout the entire measurement domain and successful at resolving more than 20 physical predictions, measurement quantization has allowed the development of a quantum model of gravity. Extending this work, we now present new expressions for measurement distortion with respect to motion and gravity.
We shall also use measurement quantization to describe properties of several phenomena, for instance, why space demonstrates curvature. Calculations affected by measurement distortion, such as the age of the Cosmic Microwave Background (CMB), the mass/energy associated with dark energy, and the respective mass distributions for visible, observable, and non-observable mass are each shown to match our best measurement data. While not directly related to measurement distortion, we shall also describe the transition event that causes inflation to end and expansion of the universe to begin.
A discussion of the foundations of measurement quantization may be found by reading 'Measurement Quantization Unites Classical and Quantum Physics' [1] . However, the subject of this paper is specific to measurement distortion and how application of measurement quantization leads to verifiable predictions for the entire measurement domain.
METHODS

Gravity
We begin by refining our understanding of observation in terms of three measures. In contrast to Einstein's presentation of Special Relativity (SR) [6] , where expressions describe measurement distortion with respect to an inertial frame, we shall first look at what defines measure.
Consider two points. We may use Figure 1 and the Pythagorean Theorem to describe the distance between them. Specifically,
and our reference count is always aL=1. Then, there is some known count bL of the reference lf that resolves the unknown count, side c, between the target and a center of gravity.
With QL the remainder beyond the whole-unit count, we find that the hypotenuse is always the count bL plus a fraction QL of the reference.
Note that the distance between points A and C is described as a count of lf between a target and a center of gravity. This distance may also be described as a count of lf between a target and an observer; the distance to be used depends on whether we are discussing measurement distortion with respect to gravitation nLr (i.e., replace bL with nLr) or motion nLm. Presently, we shall summarize a quantum description of gravity as originally presented in [1] .
Multiplying the change ratio QL/nLr by length lf and dividing by time tf 2 places the expression in SI units. Multiplying by the speed of light c and dividing by the scalar constant S adjusts the expression for the expansion of space. Thus,
If the fractional count QL with respect to a center of gravity nLr is lost at each count of tf, then the fractional losses describe gravity in quantum form.
We may set Newton's expression G/r 2 to be approximately equivalent to better understand their relation;
The scalar constant S is central to measurement quantization. Specifically, after converting an expression to counts of the fundamental measures, nearly every physical expression includes this constant. Informativity recognizes and cites several examples of measurement data demonstrating the physical significance of S, such as an angular measure specific to the polarization of X-rays in pure Bell states necessary to entangle photons and, as well, half the momentum of a fundamental measure of mass. For this reason, the constant is hereon denoted by θsi, not because it is an angular measure in all situations, but to emphasize the invariant nature of this constant regardless of the frame of reference.
Describing and supporting a complete understanding of θsi is beyond the scope of this paper but may be understood with greater detail in the first paper [1] . That said, we shall discuss the importance of frames of reference and how they affect our description of physical phenomena. At this juncture, note that frames of reference determine what units should be associated with θsi. In some instances, the described phenomenon requires an understanding as an angular measure or momentum, and in others θsi has no units at all (i.e., where the expression describes an upper or lower bound to measure). While the first two are commonly apparent, the latter is explored further in Section 3.8. 
Measurement quantization is a unique approach that allows for a quantum description of measure with respect to motion and gravitational fields. Nonetheless, it is difficult if not entirely inappropriate to compare Einstein's work on the contraction and dilation of measure to that of Informativity. For one, the Informativity differential QLnLr describes a new form of measurement distortion, a specific outcome due to measurement bounds of the whole-unit count of a reference. The approach may be extended to measurement distortion for a static target as well as one in motion or in a gravitational field.
In contrast, the effects described by Relativity in a gravitational field are premised on an understanding of space that differs from Informativity. General Relativity (GR) [7] introduces the idea of a curved spacetime. The implication is that the reference measures lf, mf, and tf vary in the local frame with respect to a center of gravity. Informativity is premised on the idea that the reference measures are simply references, and as such any description of space (i.e., lf) cannot include properties that vary such as 'curvature'.
These points of view are incompatible, although the theories are not. Both Informativity and Relativity each make predictions that match our best measurement data but do so with an important difference. When discussing measurement distortion, Informativity recognizes that it is the count of the reference that varies in a gravitational field, not the reference. Furthermore, instrumental in describing curvature is the fact that the measure QL is less than the reference.
Nomenclature
Let us take this moment to discuss the nomenclature used to describe counts of the fundamental measures. Where all counts are denoted with the symbol n, each measure is recognized by a corresponding capitalized subscript, L for length, M for mass and T for time. To avoid confusion between length descriptions of motion and those of gravitational fields, we append a subscript r (i.e., nLr) when describing a count of lf between an observed target and a center of gravity. Similarly, we append a subscript m (i.e., nLm) when describing a change in the count of lf with respect to a target in motion to the observer.
When describing contraction and dilation expressions, these subscripts are understood to be fundamental unless otherwise noted. They are then followed by either a subscript l indicating measure in the 'local' inertial frame (i.e., nLl) or a subscript o indicating measure of the 'observed' frame (i.e., nLo).
The nomenclature, in part, diverges from modern theory in describing relativistic phenomena. Let us consider the classic example of a train and an observer beside the tracks. When describing the length contraction of a ruler held steady with respect to the motion of the train as observed by our observer, length is denoted by the term on the left l1 where
Conversely, when describing time dilation, for example, a clock held steady with respect to the motion of the train as observed by our observer, the measure being observed is now denoted by the term on the right t2 where
In each instance, we are describing an object held steady with respect to the motion of the train as observed from the side of the tracks. However, for length, l1 represents the length of the object on the train and for time, t1 represents elapsed time in the local frame of the observer. With this approach, one describes length as contracted whereas time is dilated. This becomes very confusing when we introduce counts of the fundamental measures. Both a count of length units representing the ruler and a count of time units elapsed on the clock contract; where both the ruler and the clock being observed are on the train, both counts are less.
We continue to use the traditional terms contraction and dilation, but we always designate the observed measure with the subscript o and when possible to place this term on the left when presenting contraction and dilation expressions. Measures with subscript l always represent a measure in the 'local' or rest frame of the observer and typically are found on the right side of the equality. For clarity, the length and time expressions are then consistently written from the observer's point-of-view as
Lastly, we commonly use the terms quantum and quantized throughout this paper. Neither should be understood as having a relation with respect to quantum mechanics. Rather, the term quantum is intended to mean small as in a few tens, hundreds or thousands of fundamental units of measure. The term quantized is intended to mean that expressions are composed of terms that are whole-unit counts of the fundamental units and that those units are physically significant.
A quantized expression inherits qualities that are immensely valuable in our effort to describe nature. For one, quantized expressions are defined for the entire measurement domain. Second, quantized expressions are nondimensionalized. Nondimensionalization is not in itself a valuable endeavor but demonstrating that all phenomena may be expressed entirely with nondimensionalized whole-unit counts of the fundamental measures contributes to a new understanding of measure that is finite and discrete.
RESULTS
Distortion of Measure with Respect to Motion
In contrast to the traditional approach to describe the contraction and dilation of measure, we seek to describe length using our understanding of measurement bounds and Pythagoras' Theorem, 2 2 2 a b c
We begin by defining terms that account for all possible values that a count of the fundamental measures may take. For example, a count of lf may take any value from 0 to 1.85492 10 43 units/s (i.e., c/lf). Hence, describing each count range, there is then a maximum amax and a minimum bmin such that 
Next, we recognize that each bound may be described as a count n of a fundamental measure. Therefore, where nbound constrains nmax and nmin, we may introduce the variable terms a and b to allow sides a and b to vary with respect to their count bounds. The construct then allows a to vary from 0 to nmax and b to vary from 0 to nmin,
There exist only two basic operators we may use to constrain nbound. Unfortunately, the product cannot resolve a fixed interval that is consistent for both ranges,
However, when using a divisor relation
then the corresponding intervals may be constrained,
We anchor each range at their shared interval endpoint. Variable a may take on any value between 0 and nmax to resolve the corresponding value for b,
As such, we recognize that all phenomena may be described either with or as a modified form of this expression (i.e., gravity, mass, expansion). We refer to such expressions as unity expressions.
By way of example, we use light to describe length. Replace nmax where nLc is the maximum count of lf traveled by light in a second and replace nmin where nLl is the corresponding minimum count of lf, both of which are given in the local frame,
We now introduce the associated variables where nLm is a count of lf between 0 and nLc describing the relative change (i.e., motion) of the observed frame. In addition, nLo is a count of lf between 0 and nLl describing the length in the observed frame. The time interval selected is irrelevant so long as it is consistent for all terms. The assignments are constrained where nLo must be a minimum and therefore can only describe the observed fundamental length. In practice, any length may be chosen but only because all values are translated accordingly. Likewise, only the relative change nLm of the observed frame can vary from 0 to nLc,
Using counts of lf draws attention to the mathematical qualities of the Pythagorean relation. The expression is more commonly arranged in the form 
Finally, by translating the count terms to SI units with the ratio lf/tf, we recognize that the speed parameter ꞵ
By substitution, the corresponding expressions for time and mass are
One typically measures the numerator (velocity) as a rate of change in position and length contraction as a function of that change with respect to the upper bound nLc. In contrast, contraction may be described entirely as a count nLm of lf reflecting the ratio of the target's change in length count to the count bound nLc. Thus, the introduction of lf/tf with respect to these counts is an unnecessary and superfluous translation that does not contribute to describing the contraction or dilation of measure. We may then observe that
O2:
The best suited description of the contraction and dilation of measure is a count change.
To avoid confusion, we continue to use the terms contraction and dilation, but forthwith it is understood that we are talking about a count difference between two inertial frames. For consistency of nomenclature, we always identify counts as relative to the local inertial frame nLl (i.e., the observer) or the observed inertial frame nLo (i.e., the target). 
The final expression now mirrors that of Einstein's. Note well, our detour from the modern approach demonstrates new details that we may recognize as a required outcome of bound measure.
In addition, measurement quantization introduces physically significant bounds to measure that are not properties of the observed phenomenon. A good example is the measure QL described at the outset of Section 2.1. If QL describes a physically significant phenomenon as an outcome of measure-gravitythis does not imply that the space around a mass varies in length.
O3: Measurement quantization does not imply that space is discrete, only that measure is discrete.
Lastly, we should note that the count bounds of the fundamental measures-length, mass, and time-are the same when defined relative to a given measure:
2.99792458 10 / 1.85492 10 
As such, one may interchange the upper bound counts as may apply to a measurement of the target.
While this can be useful, the correlation brings to our attention a principle. Identified measurement bounds can be used to interchange units or constrain an expression facilitating a solution. 
Describing Gravity as Motion
When developing expressions that describe the contraction and dilation of measure in a gravitational field, one may use the escape velocity to correlate the relativistic effects of motion to that of a gravitational field. An abundance of experimental results confirms this approach.
Conversely, measurement quantization already recognizes gravitation as the loss of fractional counts QL of the reference lf with respect to the square of each instant in time tf. That is, measurement quantization describes gravitation as motion. Bounds to measurement contribute to the loss of QL at every instant in time tf. The phenomenon may be described as the product of the change in position with respect to a center of gravity QL/nLr converted to SI units lf/tf 
From the Shwartz and Harris experiments, θsi=3.26239 radians [8] , and Eq. (5) demonstrates that
As depicted in Figure 2 , we may provide a one-to-one correlation between the immeasurable space QL and the distance to a center of gravity nLr. Here, side a is lo=nLolf (the reference nLo=1), side b is a known distance lr=nLrlf, and side c is the unknown distance from a point to a center of gravity (nLr+QL)lf; then,
1 1 2
One might ask, if the measure of space lf does not change near a mass yet the unit count does, then what accounts for the 'missing space' with regard to a location where gravity is greater?
The missing space nearer a mass is still there and has been identified with the count term QL but it cannot be measured because it is smaller than the reference measure lf. We have described this space with the Informativity differential; it is what describes the phenomenon of gravitation.
We should clarify that space (i.e., the measure of whole-unit counts of lf) is geometrically flat around a mass. Nevertheless, it is the physical significance of upper and lower bounds to a measure that produce the phenomenon we recognize as gravity. Whereas modern theory recognizes a curved space lo, measurement quantization breaks down its component terms lo=nLolf to demonstrate that it is not space lf that varies, but the count of the invariant and physically significant fundamental measures that vary with each increment of time tf. That variation is appropriately labeled as a count differential as described by the Informativity differential QLnLr.
We may arrange Eq. (45) to demonstrate that
When considering a large distance, the left term drops out giving us the abbreviated form. The Informativity differential QLnLr is difficult to work with and for this reason the term is often incorporated into Informativity expressions at either the quantum (limnLr=1f(QLnLr) =√2-1) or cosmological limit (limnLr=∞f(QLnLr) =1/2) ([1], see Appendix A) depending on the relative distance of the phenomenon being observed.
Distortion of Measure with Respect to Gravity
Recognizing that the Informativity differential is a description of gravitation as motion, we may write expressions with respect to mass as easily as those with respect to motion, thus completing the quantized expressions with respect to a gravitational field. There are several starting points, but perhaps the most appropriate would be the gravitational constant G, as expressed in Eq. (39) and reduced with Eq. (47), yielding
The expression correlates the numerical change in length count √2c with respect to a gravitational field for the specific instance where Pythagorean sides a and b are each a count of 1 (i.e., (1
1/2 =√2). At this point, we focus only on what in modern theory is understood as the measurement distortion associated with gravitation; we do not consider the effects of the Informativity differential. In essence, we are taking the Informativity differential at its cosmological limit.
To generalize the expression and encompass velocity as corresponds to any mass nMmf with respect to any radial distance nLrlf from a center of gravity, we introduce the respective count terms associated with each measure. This is more complex for the left term as the √2 is a Pythagorean result which must be expanded. We attend to this first. To begin, we recognize from 
With v=nLmc≙√2c, we may then generalize the left portion of Eq. (50) as the motion associated with this expression,
Now we generalize the right portion of the expression for arbitrary mass m=nMmf and gravitational radius r=nLrlf. This is not a substitution. The expression presently considers the quantum case, a description of motion in terms of fundamental units. 
Note that the expression describes only the distorting effects of the gravitational measurement but should also incorporate those of the Informativity differential where we do not take the limit QLnLr=1/2. Accounting for the distorting effects of both measurements, then
If we then translate this expression to SI units where lm=nLmlf and lc=nLclf, we find it is inside-out. That is, the change in length count lm for the target is not arbitrary but rather the length count associated with the upper frequency bound, as measured with light in a given time frame. For example, the term lc represents the upper bound in the example range (0:1] whereas the gravitational parameter ꞵ=2nM/nLr represents the variable that is also constrained to the range (0:1). To reverse the behavior of
we need to invert the values for ꞵ in the same range, the inverse expression being 
Note that as Eq. (66) describes measurement distortion as a function of motion, the principle of equivalence is no longer a required axiom. The gravitational distortion of measure is properly described as a geometric property of change between two inertial frames, an outcome of measurement bounds to the physically significant quantization of measure. As such, this description now serves to confirm that the motion that describes gravity and the motion known in classical theory are equivalent. Recognition of a principle of equivalence and the universality of free fall in a gravitational field are no longer axioms but predictions of measurement quantization.
While Einstein disliked the concept of relativistic mass [9] , measurement quantization describes the gravitational distortion of measure with defined values for the entire measurement domain. That is, there is an upper bound to mass density and as such there are no undefined results for relativistic mass. That bound is found to be
In other words,
Matter may not have a density of more than two fundamental units of mass per fundamental unit lf of the gravitational radius considered. Doing so implies a relative count ratio greater than the speed of light violating the count bound nLm=1.85492 10 43 units/s. The term matter is conjectured to describe baryonic matter. The conjecture stems from our initial definition of mf as a physically significant countable unit of mass. While mf does not describe the smallest example of baryonic mass, the expression above does describe an upper bound to its density.
Finally, note that all expressions regarding measurement distortion, including those that describe count differentials within a gravitational field, Eq. (61), may take the form of the Pythagorean Theorem,
, and as such, length contraction may also be presented as
Lastly, we bring attention to Einstein's identification of the speed of light as a term instrumental in describing the curvature of space. The quantized expressions presented here are notably independent of the fundamental units of measure and as such reveal that macroscopic terms (i.e., c, v), inclusive of measure, introduce unnecessary descriptors into our understanding of nature. Rather, contraction and dilation are a function of counts of invariant fundamental measures, specifically nLo, nLl and nM with respect to a center of gravity nLr. We may make two observations,
O4:
The measurement distortion with respect to motion includes a squared parameter nLm 2 /nLc 2 . Conversely, measurement distortion with respect to gravitation is a first-order phenomenon nM/nLr. O5: The measurement distortion with respect to gravitation is 'not' a stretching of lf (i.e., of space), but a count differential.
Three Forms of Measurement Distortion
Three phenomena where measurement distortion occurs, the Informativity differential, motion, and gravity, each demonstrates similarities. In this section, we present examples that allow us to break down the contraction and dilation of measure separating the constraints from the variables that describe these relationships. Note that as motion, Eq. (28), and gravity, Eq. (66), are identical in form, it is no surprise that measurement distortion is a shared trait, 
However, why is measure distorted and why are these phenomena equivalent? The short answer is because 
O6: Gravity is motion.
Each Pythagorean measure (i.e., sides a, b and c) comprises a product of two count values from a set of four, the motion parameters nLm and nLo and their bounds nLl and nLc. Changes in position, as described by the count nLm, determine the degree of observed distortion in nLo. Moreover, measurement is constrained by the lower nLl and upper nLc bound to the measure.
As depicted in Figure 3 , measurement distortion exists because of the invariant nature of light and gravity, nLc and nLr, along sides a (the reference) and c (the unknown distance). When expressed in Pythagorean form, this is not so easy to see. Rearranged this gives
and hence we find that the bound (i.e., nLc or nLr) will not allow a one-to-one correspondence between length counts in the local nLl and observed nLo frames in the presence of change. Without motion, the expression reduces to
negating the contraction effect.
In contrast, the Informativity differential is different, being a property of observation in the local frame. As depicted in Figure 4 , the effect is specific to an instance where side a is always a count of 1 lf and side b is a known count of lf between the observer and a center of gravity. When measure takes on only a whole-unit count of the reference (i.e., side a), we find that more precise solutions to the unknown measure (side c) carry a fractional count QL in excess of the whole-unit count. This fractional count is lost at every count of tf and describes motion (i.e., gravity where G≈QLrc 3 /θsi), Eq. (6), whereas the observer's inertial frame appears static with respect to points elsewhere.
Frames of Reference
Up to this point, our focus has been on how a measure may only be understood with respect to the remaining two measures. As such, we have described some expressions as self-referencing-but what does this mean?
When anchored by the fundamental expression lfmf=2θsitf, each of the three measures may be understood only in the context of the remaining two. That is, we may understand the fundamental measures with no other measure or logical relation that adds additional meaning to any of the measures. This is why we refer to fundamental measures collectively as self-referencing.
A framework is defined as a set of three references, each assigned to one of the three measures. Examples include the International System of Units (SI), Planck's Units, and the fundamental units. Regardless of which set is used, a translation between frameworks is always possible. Thus, frameworks do not change our descriptions of phenomena, but some frameworks can provide more detail and assist in recognizing relationships that are physically significant in nature.
There are phenomena that are better described with a framework defined with respect to the universe. Such a framework would include counts of the fundamental measures where the count nTu of tf is defined with respect to the time elapsed since the dawn of the universe. Expressions using terms related to this framework are called self-defining in part because the universe does not have an external reference with which to compare a measure. The self-defining measures are the diameter DU, mass MU ,and age AU of the universe. Likewise, the corresponding self-defining counts of the fundamental measures are nLu, nMu and nTu. Because each of the measures represents an upper count bound to the phenomenon being described, the terms are additionally distinguished as system parameters.
A mathematical approach to resolving values for system parameters is to first take the fundamental expression, set a fundamental measure to a value of one, and then resolve the corresponding count ratio for the remaining two. Applying this approach to mass, then 
Here nLu is a count of lf and nTu is a count of tf that describe the universe. We may now describe phenomena which are self-defining. For example, several expressions with the same precision and value as our best measurement data concern mass accretion Macr (a count of mf per count of tf), the diameter DU and age AU of the universe, and the expansion of the universe 
Understanding self-referencing and self-defining frameworks is also important in balancing units in Informativity expressions. Whereas the units for certain terms may differ in different frames of reference, the values associated with those terms are the same. This quality is central to understanding how nondimensionalization applies to measurement quantization, especially the more complex expressions 
Then we modify the expression for the self-referencing age, where As-ref=nTllf is given in the local frame during quantum inflation, and AU=nTolf is given in the observed frame as viewed from our perspective today, to get
( )
Setting the expressions equal to one another, we then resolve the length contraction between the two frames, , but the frame of reference is the universe. We cannot set the parameters equal in that doing so mixes two frames of reference, the local inertial frame with that of the universe.
Multiplying Eq. (100) by lf/nTtf, we resolve a contraction effect that corresponds to a velocity of ( )
of the speed of light. Note that nT=(1/tf) is fixed by our definition of nLc in SI units. The terms cancel multiplicatively, but are retained for consistency in structure.
Again, we are not just resolving the associated measurement distortion between two frames of reference. The magnitude of the time dilation is fixed by the expansion parameter 2θsi, which describes the selfreferencing lower bound with respect to the three-dimensional volume of radius √3lf. The trigger event √3>½>√2 where √2 rounds down and 
rounds up is what determines the precise elapsed time and associated space within the scope of the spatial framework.
As a technical note, side b is not arbitrary. It is the only relation that can be resolved with the reference, the hypotenuse of a Pythagorean triangle with sides a=1 and b=1. Therefore, the square root of a 2 +b 2 becomes the square root of
With a system radius of √3lf, points outside of the bubble come into view, quantum inflation ends and the measurement framework expands at the speed of light.
Given that the focus is on measurement distortion, a better explanation of the transition from quantum inflation to expansion has been a subject of interest. This can be explained without taking a significant tangent.
Imagine the universe today. There are many points in space we might choose to reach, but there are constraints. For one, the rate of expansion which describes length change in the referential framework (i.e., the set of points an inertial frame can reach) may not exceed the speed of light with respect to points at the outer edge of that framework. We also recognize that the rate of expansion is attained only when there are points that can be plotted as described by the Pythagorean Theorem with respect to a whole-unit count of the reference lf.
Consider then, a universe that has a radius of √2lf. How do you get past a point that is 1.414lf in distance with your reference measure lf (which must be a whole-unit count of lf) and your definition of distance a   2   +b   2   =c   2 where a, b, and c are all whole-unit counts of lf? Indeed, you cannot. The space has a radius of lf; that being √2lf rounded down to lf , the closest whole-unit count of the reference. In that the reference describes the smallest physically significant distance, there exists only one reference point where distance has significance.
Nonetheless, this does not imply that the system is static. Bounds to a measure do not imply that the properties of the system are necessarily constrained in the same way (see O1 and O3). With regards to this quantum bubble, the calculated radius is a function of time and may be resolved where RU=2ln(AU)lf/θsi 3 from Eq. (91).
The radius increases at a quantum rate for 363,309 years, Eq. (92), until it reaches √3lf =1.732lf. This value will round up to a whole-unit count of two, which means that new particles may now appear outside of the quantum bubble. The volume of the universe immediately proceeds to expand at the speed of light to a radius of √4lf without problem. The expansion continues to a radius of √5lf =2.236lf, which rounds down. Why does the expansion not stop?
Expansion does not stop because with a larger universe we now have new points of reference inside the universe. Some of those points are √3lf from the outer edge of the quantum bubble. With our larger universe, there are always points that are √3lf from the outer edge. Expansion is now the new behavior and from Eqs. (82, 83) the radius obeys
where c=lf/tf is given in SI units.
If it were not for quantum inflation, mass/energy accretion, and an upper bound to mass density 2nM/nLr, conditions would not exist that lead to the addition of energy in the form of electromagnetic radiation. During the quantum inflationary epoch, the addition of energy exceeded the upper bound to mass density as described in Eq. (70). Energy accretion was restricted to non-baryonic forms and it is these conditions that constrained the universe to a very specific quantity, age, density, and temperature of the CMB, as described in the first paper [1] .
What Defines Measure?
Why is the fundamental measure for length lf=2Gθsi/c m? We already know its relation to the other measures as given by the fundamental expression lfmf=2θsitf . Therefore, what property of our universe anchors its value? Does it vary and, if not, then why is it invariant?
We begin our analysis by first recognizing that progress can come only by looking to disciplines outside of measure. In this section, we entertain the idea that counts of the fundamental measures guide our understanding of their relationships and constrain their values. Taking Eq. (101) and arranging it in the form a 2 +b 2 =c
